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Anomalies of the Animal World-Part X 
Remarkable Forms Among the Reptilia 

By Dr. R. W. Shufeldt* 

THERE are four orders of animals arrayed under the 
reptilia or reptiles, and these have been created to in
clude the turtles (Ohelonia), the crocodiles (Oroeodi

tina), the lizards (Sauria), and the snakes (Ophidia). 

Within their own group, the crocodiles present noth
ing of a specially anomalous character, nor do their 
immediate ancestors. There are' some twenty existing 
species of them known, and these include the Gavial of 
the ganges, the true Crocodiles of the African rivers, 
South and Central America and the Antilles; and, final
ly, our American Alligator. 

As to tortoises, turtles and terrapins, there are vari
ous kinds of them, and ordinary forms in every kind. 
As a class they are easily distinguished from all the rest 
of the reptilia, and a great many fossil forms of them 
are known, some of which are of enormous size. 

Turtles are marine forms, with their limbs and other 
parts modified for an aquatic existence. Individuals of 
some species may come to weigh as much as a thou
sand pounds. 

Soft-shelled turtles are peculiar in a way, but not so 
with respect to their own family-the tTion'J/chidae. They 
occur only in the Mississippi valley and gulf drainage 
basin, and are widely known to everyone interested 
in the life histories of animals. 

Tortoises are of two kinds, those that live in the fresh
water ponds and streams (terrapins), and the true land 
tortoises. Good example of ol'dinary tortoises are seen 
in the common one of Europe; in our American box tor
toise, and in the painted turtle of our ponds and rivers. 
It is not the scheme of the present work to give the 
structural characters of any of these species; moreover. 
most intelligent people know something about them. 

Unusual forms among them may be seen in the giant 
or elephant tortoises of the Seychelles, Aldabra. and 
the Galapagos islands. Formerly they occured in India, 
in southern Europe, and in both North and South Amer
ica. Much has been written about them during the past 
few years, and most zoological gardens have living ex
amples. These turtles and others have already been re
ferred to in a previous chapter. 

In Texas, Florida, and some of the 
other southern states we meet with a 
very big snapping turtle, known as Tem
minck's snapper. Examples of this che
lonian have been kept in the tanks at the 
Zoological Gardens of London. at Regent's 
Park, where it has been studied by Mr. 
Saville-Kent, who writes the following in 
regard to it: 

"It usually lies prone at the bottom of 
its tank, giving little or no signs of life Fig. 2. 

throughout the day, but is wont to disDlay 
more activity and to move about its tank 
at night. At times, when ready for a fresh food SUD
ply, it is observed that it will lie motionless as a 
stone, as usual, but with its mouth open to its widest 
gape. This attitude it will maintain for several hours 
together. The singularity of this action is that the 
gaping jaws displayed to view two elongate worm-like 
structures, which spring close at one another from 
. the floor of the mouth just within its entrance. These 
worm-like appendages are continually writhing to and 
fro, and present, in both aspect and movement. a most 
remarkable resemblance to actual living worms. With 
this naturally provided decoy for fish, there can be no 
need for the snapper to exhaust its energies in the 
strenuous pursuit of its quarry. To make the de
lusion complete, the head, neck and chin of this snap
per are decorated with small lobular or leaf-like mem
branous appendages resembling sponges or aquatic vege
tation. The solid, grey-brown, triangular head of the 
animal itself might easily be mistaken for a piece of 
rock, and thus decorated with seemingly natural 
growths the unwary fish come browsing a,long it, rush 
upon the wriggling worms at the entrance of the cav
ernous· chamber, and are lost." 

Temminck's snapper has been observed by me in the 
lagoons in various parts of the South; but its pecul
iar habits, so well described 'by Mr. Saville-Kent above, 
can only be thoroughly studied when the animal is 
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Fig. 1. Flying Dragon 

placed under proper conditions in captivity. 
There is a remarkable tortoise in northern Brazil, 

having some affinity with Temminck's snapper, known 
as the Matamata tortoise. The fo liaceous decoy of the 
head and neck is more luxuriant than in our species, 
just described, and it wHl be interesting to ascertain 

There are upwards of 2,000 different species ot liz
ards known in the world, to say nothing about sub
species. Early in geologic time, they arose from a 
stock common to them and to birds; therefore, as one 
would naturally expect, we have found many fossil liz
ards, and tllese, the older they are with respect to 
time, the more they depart in the matter of their skele
tons from existing species. Lizards are, likewise, 
structurally more or less linked, through certain forms, 
to the ophidians; in fact, as will be shown further on, 
some limbless ones have been called snakes by the 
layman. 

Professor Huxley relegated the reptilia and birds 
to one extensive group, the Sauropsida. 

The common green and ocellated lizards of England 
and the continent are excellent examples of ordinary 
lizards, as is our abundant little fence "swift" (Selo

porus) and others. Such forms present no especial 
anomalies as are, for example, possessed by the Geckos 
which, as Mr. Saville-Kent says: "present severa� some
what anomalous features and characteristics. In the 
first place, in contradistinction to the majority of lizard 
forms, they are for the most part nocturnal in their 
habits, and have their eyes specially modified to meet 
them. Geckos, as the exception to the ordinary lIz
ards, possess no eyelids, and the pupil of the eye, as 
seen in broad daylight, is mostly represented by a nar
row, vertical slit, like that of a cat or a nocturnal dog
fish. As the night approaChes, however, the mem
branous diaphragm is retracted, displaying to view a 
symmetrically orbicular pupil of abnormal size and 
luminosity. Another prominent characteristic of the 
geckos is the peculiar modification of their feet, which 
in most instances are furnished with adhesive disks or 
J)8ds, which enable these lizards to run with ease, after 
the manner of flies, on the smooth surface of a wall or 
window-pane, or even along the ceiling. It is further 
noteworthy of the geckos that they are the only lizards 
which possess the power of emitting distinct vocal 
sounds." 

These curious representatives of the 
saurian group are found in the Indian and 
Australasian regions; they range in size 
from a few inches to a foot.. 

The Glass Snake � O. apus) from life by the author after 
W. P. Dando P. Z. S. 

It is a well-known fact that the hils of 
lizards easily fracture off, and, in the 
course of time, a new tail grows out to re
place the o ne lost. Geckos form no ex
ceptions to this rule, while the anomaly 
presented in respect to it is that, instead 
of one tail, two or three will sprout in 
their case, when the original is  broken 
off.' 

whether it likewise possesses the worm-decoys grow
ing within its mouth. 

The long-necked aquatic tortoises of Australasia and 
South America are remarkable for their snake-like heads 
and necks which, when drawn into their shells, are 
folded along the anterior margins of the body, and not 
twice flexed in the vertical plane as in our common 
box tortoise . 

Fig. 3. The Glass Snake (ophisaurus venetralis). 
Reproduced from an old wood cut 

© 1918 SCIENTIFIC AMERICAN, INC. 

At least one lizard enjoys, to a certain 
degree, the power of sailing through the air, as in 
the cases of flying squirrels flying frogs of Borneo, 
and some other animals. These lizards are called fly
ing dragons (see Fig. 1). and they are all small-sized 
forms found in the Indo-Malayan region. They possess 
elonga ted ribs in mid-series, some five to seven pairs of 
them; these ribs support, on either side of the body, a 
semitransparent membrane, it being stretched over them 
both dorsally and ventrally, united at the free mar
gins, and continuous with the general integument ot 
the body. It, or rather, these "wings," close up like 
a fan when not in use, and fall to the sides of the anI
mal; but when spread form a parachute of marked ef
fectiveness, as by its use this lizard can leap from 
the limb of a tree and sail to another one at certain 
distances as well as a Phalanger or a flying Lemur.' 

Sometimes these "wings" in certain species of the 
Hying dragons are beautifully marked, resembling the 
wing-markings of some butterflies. 

From lizards possessing the power to sail through 
the air, and others that can walk along the ceiling, we 
may pass to. species shorn of any and every faculty 
of the kind. Examples of these latter are seen in the 
limbless lizards of this country and the continent, gen
erally called glass-snakes, Figs. 2 and 3, and in the 
south of Europe likewise Scheltopusiks. These rep-

lShufeldt, R. W. Observations on the Habits of the Ameri
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tiles possess no external limbs, though upon dissection 
they display rudimentary ones with their arches.· 

What is most anomalous about them is, however, that 
they part with their tails with far greater celerity than 
do other saurians. On the slightest provocation, not 
only will the tail part company with the body-a frac· 
ture that always takes place posterior to the vent or 
cloacal opening-but very frequently the tail will, in 
falling, break up into several other pieces; hence the 
name of "glass-snake." But, as has elsewhere been 
shown by me, these pieces never unite again and form 
their original attachment to the end of the body, as 
we hear the story from those who can believe such 
myths and silly fables. 

These legless lizards possess movable eyelids, and 
conspicuous external openings to the ears, which no 
snake known to me ever does, although some lizards 
are likewise devoid of eyelids. 

There are some lizards that can, and when need be 
habitually do, run with great rapidity on their hind 
legs, holding up the fore pair in front of them at the 
time. The frilled lizard of Queensland, Australia, prac
tices this bipedal locomotion, as does the big lizard 
known in the same region as Leseurs' water-lizard, a 
species that grows to be three or four feet long. No 
more anomalous lizard is known to me than the afore
said frilled lizard of Western AustraUa. Around its 
neck there is developed a great, loose frill, here shown 
in Figures 4 and 5. This frill the owner can raise 
or let fall at its own volition (Fig. 5). When in a 
fighting mood, or the creature desires to alarm an 
enemy, it opens its mouth to the fullest extent, and 
raises its frill or collar to a flaring appendage, stand
ing out at right angles to its neck. This then most 
dangerous appearing saurian will confront a big dog, 
and the latter will often back away rather than at· 
tack it. The frill is highly colored, moreover, gen
erally scarlet and orange, which in no way detracts 
frOllll its use as a structure to deter the advance of its 
owner's enemies. An adult of this species will average 
some two feet in length, and possess a frill or collar 
nine inches across at its widest part. 

When running at full speed on its hind legs, and 
holding its fore limbs out much as one of us would 
do, it presents a curious resemblance to a human being 
on the "dead run," as may be appreciated by turning 
to Figures 6 and 7. 

Saville-Kent, who was the first naturalist to photo
graph these remarkable lizards, and probably the first 
to bring them alive to England, assures us that this 
erect attitude is only assumed by the frilled lizard in 
going about, when it has a considerable distance to 
travel on comparatively level ground. Ordinarily it 
progresses on all fours after the fashion of other spe
cies of the group. 

Other curious Australian forms are the mountain 
devil, and the Jew or bearded lizard, the latter having 
a peculiar skin-appendage on its chin that it erects when 
angry, frightened or excited. 

Our American "horned-toads" or spiny phrynosomas, 
numerous species of which are found throughout the 
West and Mexico, are sufficiently well known to not 
require special description here. That they have a 
habit of jetting blood-or a fluid closely resembling 
it-from the eyes, under some circumstances, seems now 
to have been fully established. No other lizard seems 
to have this habit. 

The common tuberculated iguana is a lizard that 
may grow to be six feet long. It is a handsome crea
ture and can swim well; while the big sea-lizard of 
the Galapagos, discovered by Darwin, can be held down 
with a weight under water for over an hour without 
apparently inconveniencing it in the least. 

Most people knowing anything about lizards are now 
more or ,less familiar with our gila monster or helo
derma, of which there are two species known, the 
Mexican form ranging only through that country. 

Many believe the bite of this lizard to be highly 
poisonous, an opinion not conc.urred in by the present 
writer who, in 1884, was most severely bitten by a 
large heloderma under conditions that, had the rep
tile been capable of inflicting a bite of the nature re
ferred to, death would surely have resulted. As it 
happened, scarcely any inconvenience was experienced 
from the wound.. However, it is stated that some 
experimenters have had helodermas bite guinea pigs 
and chickens, and death result from such wounds; 
while others have utterly failed in similar experiments, 

'Shufeldt, R. W. Remarks upon the Osteology of Opheosau

rus ventralis. Proc. U. S. National Museum, 1881, pp. 392-

400, figures 1-9. An account of the skeleton in a glass-snake, 

which was read before the Biological Society of Washington, 

Dec. 23, 1881. 

Fig. 4. Frilled Lizard at bay with frills expanded, after 
a photo by W. Saville-Kent 

Fig. 5. Frilled Lizard with frill folded. After a photo 
by W. Saville-Kent 

Fig. 6. Frilled Lizard from photographs made by 
W. Saville-Kent 

Fig. 7. Showing how the Frilled Lizard runs on its hind 
legs 
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as did some of those of Doctor Yarrow at the Smith
sonian Institution. 

There is a small species of lizard found in the 
south of England that is viviparous, which is anomalous 
for the reason that most all lizards lay eggs from which 
their young are brought forth. 

Among other remarkable and more or less anomalous 
lizards, there may be mentioned the monitors, the 
girdled lizards of S{)uth Africa, the Australian stump
tailed lizard, the tail of which latter very closely re
sembles the animal's head; in fact, Dampier, over 
three centuries ago, described the caudal end of this 
species as a head! 

Finally, there are the numerous species of true 
Ohameleons, the life histories of which would furnish 
material for a volume. They present no end of anom
alies in habits and appearance, to say not a word 
with respect to structure and physiology. 

In short, the list of reptiles of this extensive Saur
ian group that offer us strange anomalies for study 
is a long one; so that the species referred to in the 
present chapter give but a hint as to what might be 
written upon such a theme. 

Ancestral forms of early Saurian types, now extinct 
for years to be reckoned by the million, were not only 
noted for their extlJRordinary appearance in most in
stances, but for their gigantic proportions. Much mag' 
nificent scientific work has been accompli-shed within 
recent years with respect to the restoration of these 
extraordinary monsters from their fossil remains. 

Several of our museums contain the results of these. 
especially the American Museum of Natural History in 
New York City, and the National Museum at Wash
ington, D. O., where Mr. Gilmore and his corps of as
sistants have placed on exhibition some truly mar
velous restorations of these ancient lizards. 

Among them we find the herbivorous and carnivorous 
Dinosaurs, the Triceratops, Oeratosarus, the extraor
dinary Stegosaurus-one of the armored Dinosaurs of 
the Jurassic, and not a few others. 

Iodine and Iodine-Thiourea as Subtractive Re
ducers for Photographic Negatives and Positives 

IODINE can be used as a photographic reducer in solu
tion in potassium cyanide, in potassium iodide, or in 
alcohol and also in combination with thiourea. The 
solution in cyanide is not satisfactory in use because of 
the continued action after removal of the image from the 
reducing bath; treatment with "hypo" stops the action 
of the iodine but nor that of cyanide, which is still con
siderable as cyanide itself has a definite reducing action. 
The other methods of using iodine are free from this 
defect, "hypo" having an immediate arresting effect 
on their action; on this account very thorough washing 
is necessary before treatment with an iodine reducer. 
Very dilute solutions are recommended: For plates (a) 
1 to 4 C.c. 01 iodine-potassium iodide solution ( 1:2:200) 
in 100 C.c. of water; (b) 2-8 C.c. of the iodine-potassium 
iodide to 100 C.c. 01 4 per cent thiourea solution; for 
paper, solutions about half the strength of those for 
plates or a solution of from 4 to 16 C.c. of iodine tincture 
(1 : 100 c.c. of 95 per cemt alcohol) to 100 C.c. of 50 per 
cent alcohol. The time necessary lor reduction varies 
from 1 min. to about 6 mins. with the first two baths and 
up to as long as 10 mins. with the alcohol solution. The 
potassium iodide and alcohol solutions give a yellowing 
of the image by the formation of silver iodide but it is 
quite easy to judge the amount of reduction. A final 
IJath of "hypo" is necessary to dissolve the iodide and to 
arrest the action of the reducer, for the latter reason also 
after the thiourea bath. The strength of the thiourea 
solution must not be appreciably higher than 4 per cent, 
as although the authors were unable to confirm previous 
statements that thiourea has itself a reducing action, 
in stronger solution its destructive action on the gelatin 
film is quite marked. The reducing action of iodine was 
compared with that of other reducers; it resembles 
cyanide and Farmer's ferricyanide-hypo reducer in 
acting evenly over the whole image, in contrast with per
manganate which acts proportionally to the depth of 
the image and copper chloride and ammonium per
sulphate which act more strongly on �he shadows. The 
solution in potassium iodide but not the alcohol or 
thiourea solution gives the usual blue color with papeI'oiI 
containing starch; it disappears, however, immediatell 
in thr subsequent "hypo" bath.-Note from .Jour: 

Sec. Ohem. Ind. on an article by S. BECHER and M. 
WINTERSTEIN in Z. wiss. Photo 
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